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In re 

shieh et al 



Patent: Application of: 



serial 
Filed 



Claimi 1 to 6 (cancelled) 



7. 

laser 



(currently amended) A vertical cavity surface fitting 
com prising: 



Bragc 



MO . G4S 



Mo. 10/715,1^5 

Novcmbor 17, 2003 



XN SHE CIAIHS 



a - irror region f orming a first distribu ted 

reflector; 



a first glad d ing region positioned on the first . 
mirror region; 



an active r^ion posit ioned on the first cladding 



a second claririS.no region positioned on the active 
re Jon and in-i»dina a hicr h ej metrical romance implanted 



-n^- r^t^ned to d efine a current path; 



a second mirror region positioned on the second 
cladding region; 



rolr 



, current spreading region positioned on the second. 
■or region; 



a first electrical contact in electrical 
^ lunicatior mr.h the wr ^ treading r*n1 on and a second^ 



ele ctrical contact positione d to conduct glectricgl current in 



cj rguit with the firgt ele ctrical contact through the current, 
gat hi 
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In re 
SH1EH 



■>atenn Application of: 



Serial No, 10/715,165 



Filed: 



region 



distr:.but 



h^vri an in^ nuida formgd therein; and 



sorea iing 



> pe rating 



jr H - t ftj 



■e^ oimod 



8. 



iase r_ comprising: 



Bragg , 



regi 



reqj.on 



reg_ 



NO. 043 



P.4/1G 



November 17, 2003 



^ grt s Ereadlng region *nd the second mirror 

grating to r ™H»^ substant < , n v uniform current. 



^Uh^'P^" 1 -'-' *'-- fa— ■ , 

ti o« <n the cu rrant oath, the current spreading region . 



„ third mir^r raaion ^ Itioned on the current, 
region, the second and thirri mir ror regions 



,ijj.v^i — - ' ~ — 

to provide a complete d ^ stributed Bragg reflector 



± n ulaim -i rurthoi: i n . .luUiiij fa« *e * ijuirlr fn rm oU 



uatient spreading region . 



currently amended) A vertical cavity surface emitting 



first mirror region for ming * first distributed 



reflector; 



a first cladding regi on positioned on the first. 
mirrbr region; 



an active region positi oned on the first cladding 



on; 



, Bamn rf cladding re gion positlnnnd on the active 
»nd including a high ^ e ctrical resistance implanted 



on positioned to def ine a current path}. 



clalding 



a gecgnd mi rror region positioned on the second 
region? 
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in re jpatent Application of: 
SHIEH ET AL. 
serial No. 10/715,165 
FiledT^ Novexnbe* 17, 2003 



NO. 1348 P. 5/1G 



mir£Q^ region ;_ 



g first electrical co ntact i n electrical , 
c^mmli^^ 

— — =-t . , a i a ni-rical current 3 



al pr.tiricaj. cvi n -ci^i- . — , 

— it with the first electrical contact through the current 



nx^Lxuu WJ .w^. _ 

5 r*»«t S ZjSS to induct elsctrlcaj current xn 

' . j_i u -t-ViA current 



path, 



reg 
dist 



thg current ^geadi^ region and the second mirror. 
ia coo perating to prodnrr gu^t antiall^ uniform current. 



spreading r ^ xmi, v>*^ - — — 

— r^de a coaslets distributed Brass rgflsctor, . 



the 



Brai ?g 



mir 



•ibntion in the curr ent path; and 



a third mirror region p o sitioned on the current , 
reaio n, the -^cond and third mirror regions 



rn.r-H mirror ™»i°n having a notch formed therein 



tnJ-ra mniui _i_^ H -^^^ ^ — 

, 1^ in mn tm 1 fm r h r r Wu . lli. r j a n ^ LU £ u u unr1 i n t ho 



£i - r -sfe — mirror - 



^4ron to limit a diameter to approximately a 



primary mode of operation. 

3. (currently amended) A vertical cavity surface emitting 
las4^ comprising^ 



a_flrst ^rror region forming * first distributed 
reflector; 



ror 



§ fj est cladding region positioned on the first 
region; 



ag aC tive reaign positio n *^ nn the first cladding 



rec iorw_ 



4 

PACE 5/10 * RCVD AT 2/14/2005 10:28:40 AM [Eastern Standard Time] * SVR:U^>TO-EFXRF-1/0* DNIS:8729306 * CSID:13219847078 8 DURATION (mm-ss):02-*0 



> 
CL 

O 

O 

LU 
—I 
CD 



ffi 



FEB.14.20B5 10:2SfHM 



3219B4787Q fiDDMG 



NO. 043 P. 6/10 



In re 



Patent Application of: 



Serial 
Filed! 



regi on 
region 



cladding 



mirror 



cornmunlcati 



elect. 



circuit 



path 



spr 



and, 



10. 



Bragg 



No. 10/715,165 

November 17, 2003 



/ 



cladding region p os i tioned on the active. 
and including * high electric! resistance Implanted 
positioned to define a current path; 



a second mir ror region positioned on the second 
region; 



^ ^irrent spreading region positioned on the second 
region; 



a first electrical contact in elect rical. 

with th* current sp reading reg.1 on and a second^ 



rlcal contact positioned t o induct electrical current i n 



with the first electrica l contact through the current. 



the current sodding regi o n and the second mirror 
regi U cssEgrating to prod ^ p substantially uniform current 



dist cibution in the r.urrent path; 



a tMrri mirror r egion positioned on the current 
Jading region- the secon d third mirror regions 
^ grating "> E £ 2Z^ » complete distributed Bragg reflector; 



.l-iui LL l i n rl nlm 1 ****** ^m di nn a tunneling junction. 



(original) A vertical cavity surface emitting laser 
comprising: 



a first mirror region forming a first distributed 
reflector? 
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in re Patent: Application of: 
SH1EH AL. 

No- 10/715,165 

November 17, 2003 



Serial 
Filed: 



mirror 



region; 



a second cladding region positioned on the active 
and including a high electrical resistance ion 
taplinted region positioned to define a current path; 



region 



cladding 



mirror 



inde * 
second 



/ 



a first cladding region positioned on the first 
region? 

an active region positioned on the first cladding 



a second mirror region positioned on the second 
n S region including from one to five pairs of alternate 
c layers of a first semiconductor material with a first 
of refraction and a second semiconductor material with a 
index of refraction; 



a current spreading region including a heavily doped 
layer positioned on the second mirror region; 



semi] conductor 

an index guide formed in the current spreading 
region, the index guide defining a lasing cavity; 

a first electrical contact in electrical 
communication with the current spreading region and a second 
ele-trical contact positioned to conduct electrical current in 
Circuit with the first electrical contact through the current 
patjti; 

the current spreading region and the second mirror 
redion cooperating to produce substantially uniform current 
distribution in the current path; and 
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In re 
SHXEH 
Serial 
Filed 



'atent Application of: 

No. 10/715,165 

November 17, 2003 



spreading 



cooperating 



(original) A vertical cavity surface emitting laser as 
d in claim 10 wherein the third mirror region includes a 
of pairs of one of alternate semiconductor layers 
Jlternate dielectric layers. 



11 

claim 
plurality 
and 



Claiis 12 to 26 (cancelled) 



NO. 048 P.B/1Q 



a third mirror region positioned on the current 
region, the second and third mirror regions 

to orovide a complete distributed Bragg reflector. 



I 
o 

I 
I 

I 

CD 



7 

PAGE 8/10 * RCVD AT 2/1412005 10:28:40 AM [Eastern Standard Time] 1 SVR:USPTMFXRF-1/0 * DN1S:8729306 1 CSID:13219847078 ' DURATION (mnKS):0240 



